The mechanism(s) that regulates invasion of trophoblasts through the uterine epithelium during embryo implantation and nidation in hemochorial placental mammals is poorly understood. While limited trophoblast invasion is essential for the establishment of normal pregnancy, dysregulation of this process may contribute to the pathogenesis of choriocarcinoma, a highly invasive and lethal form of cancer arising from the trophoblasts. We (6, 27) . Robinson et al. (28) have reported an active transport of UG into the blastocoele of the preimplantation rabbit embryos, through the trophoblast layer via a carrier-mediated process. As mentioned above, trophoblast cell migration and invasion through the endometrial epithelium is an essential prerequisite for the establishment of pregnancy. However, this invasion is a precisely regulated process, as the trophoblasts do not invade extrauterine organs. Since 
ABSTRACT
The mechanism(s) that regulates invasion of trophoblasts through the uterine epithelium during embryo implantation and nidation in hemochorial placental mammals is poorly understood. While limited trophoblast invasion is essential for the establishment of normal pregnancy, dysregulation of this process may contribute to the pathogenesis of choriocarcinoma, a highly invasive and lethal form of cancer arising from the trophoblasts. We have previously demonstrated that rabbit uteroglobin (UG), a cytokine-like, antiinflammatory protein, produced by the endometrial epithelium during pregnancy, has a potent antichemotactic effect on neutrophils and monocytes in vitro. Here, we report that recombinant human UG (hUG) dramatically suppresses invasion of human trophoblasts and NIH 3T3 cells through an artificial basement membrane (Matrigel) in vitro but has no effect on that of human choriocarcinoma cells. We identified a previously unreported high-affinity, high molecular weight ('190 (3, 4) and human endometrium (8) during the progesterone-dominated phase of the ovarian menstrual cycle, when implantation of the embryo in the uterus takes place. Prolactin appears to further stimulate progesterone-induced UG gene expression in the rabbit uterus (9) . Human UG (hUG; refs. [10] [11] [12] , or Clara cell 10-kDa protein (13) (14) (15) , is the counterpart of rabbit UG (16) (17) (18) (19) . Both hUG and UG effectively inhibit (15, 16, (20) (21) (22) (23) [24] [25] [26] . We previously demonstrated that UG is a potent inhibitor of neutrophil and monocyte chemotaxis (6, 27) . Robinson by the method of Mantile et al. (16) . This protein (20 p,g) was radioiodinated by using Na125I (2 (Fig. 2A) . We also studied the hUG binding parameters on NIH 3T3 cells. As with human trophoblasts, the NIH 3T3 cells expressed a protein that bound 125I-hUG with high affinity (Kd = 35.7 nM and Bmax = 6.1 fmol/106 cells) (Fig. 2B) .
To further characterize this novel cell surface binding of hUG, we performed affinity crosslinking studies with DSS using 125I-hUG as the ligand in the absence or presence of unlabeled hUG at both temperatures. The radioactive band corresponding to the putative hUG receptor on human trophoblast cell surface had an apparent molecular mass of =190 kDa as resolved by SDS/PAGE under reducing conditions. This molecular weight was deduced after subtracting the calculated molecular mass of homodimeric hUG (15.8 kDa) from the apparent molecular mass of the radioactive crosslinked protein band. The radioactive crosslinked protein bands are shown in lanes 1 of Fig. 3A (Left at 33°C; Right at 39°C). The high molecular weight radioactive protein band was undetectable when 1 u-M cold hUG (Fig. 3A, lanes 2) was included in the reaction mixture prior to crosslinking. Similarly, crosslinking studies with NIH 3T3 cells identified an -190-kDa radioactive protein band corresponding to the hUG-binding protein (Fig. 3B, lane 2) . This band was virtually abolished when 1 ,LM unlabeled hUG (Fig. 3B, lane 3) was included in the incubation mixture for competition prior to affinity crosslinking with DSS. As expected, in the absence of DSS, no high molecular weight radioactive protein band was visible in the autoradiogram (Fig. 3B, lane 1 (8) (9) (10) (11) (12) (13) (14) 17) , and high levels of expression occur in the respiratory and reproductive tracts of both sexes. Besides rabbits and humans, this protein has been found in mice (33, 34) , rats (15) and nonhuman primates (our unpublished results). The presence of specific cell surface hUG-binding sites on human trophoblasts as well as on NIH 3T3 cells and the dramatic antiinvasive effect of hUG on both of these cell types derived from two different species of mammals suggest that this property of hUG is not species specific. This is not totally crosslinking. Cloning of the cDNAs will delineate whether these two molecular forms are subunits or two independent UG-binding proteins.
